Introduction
============

Atherosclerotic cardiovascular disease (CVD) is the major cause of mortality worldwide.[@b1-ARYA-10-305] Well-known CVD risk factors such as dyslipidemia, high blood pressure, diabetes, smoking, obesity, as well as genetic abnormalities, are related to only about half of the cases of coronary heart disease.[@b2-ARYA-10-305] A large amount of evidence supports the pivotal role of inflammation and immune responses in all phases of atherosclerosis, from initiation of the fatty streak to final breakout of acute coronary syndromes (ACS).[@b3-ARYA-10-305] Markers of inflammation, such as C-reactive protein, are predictive of future cardiovascular events in healthy individuals and may be useful in identifying patients with coronary artery disease who are at risk for recurrent CVD events.[@b3-ARYA-10-305],[@b4-ARYA-10-305] Several studies have documented an increased risk of atherosclerosis and myocardial infarction in patients with rheumatoid arthritis.[@b5-ARYA-10-305],[@b6-ARYA-10-305] In addition, rheumatoid arthritis is associated with a reduced life expectancy, primarily because of excessive deaths from CVD.[@b7-ARYA-10-305]

Many recent published data showed that anti-nuclear antibodies (ANA) may contribute to the pathogenesis of atherosclerosis and ANA positivity is associated with the presence of coronary atherosclerosis.[@b8-ARYA-10-305] Although the association between serum levels of some inflammatory marker and ischemic heart disease (IHD) revealed, but the relationship ANA and rheumatoid factor (RF) with severity of coronary stenotic lesions have not evaluated yet.

In the present study, we aimed to find the association between RF and ANA levels with the severity of coronary stenotic lesions.

Materials and Methods
=====================

This cross-sectional study was carried out on, 140 consecutive subjects with IHD referred to the Chamran Hospital, Isfahan, Iran, between July 2013 and October 2013. Inclusion criteria are male subjects, which undergoing coronary angiography. Patients were classified into two groups according having ACS (n = 70) and chronic stable angina (CSA) (n = 70). ACS group included ST-elevation myocardial infarction, non ST-elevation myocardial infarction (NSTEMI) and unstable angina. Chronic stable angina typically manifests as a deep, poorly localized chest or arm discomfort (rarely described as pain), reproducibly precipitated by physical exertion or emotional stress, and relieved within 5-10 min by rest or sublingual nitroglycerin.[@b9-ARYA-10-305] In contrast, unstable angina is defined as angina pectoris (or equivalent type of ischemic discomfort) with at least one of three features: (1) occurring at rest (or minimal exertion) and usually lasting \> 20 min (if not interrupted by the administration of a nitrate or an analgesic); (2) being severe and usually described as frank pain; or (3) occurring with a crescendo pattern (i.e., pain that awakens the patient from sleep or that is more severe, prolonged, or frequent than previously. Approximately, two-thirds of patients with unstable angina have evidence of myocardial necrosis on the basis of elevated cardiac serum markers, such as cardiac-specific troponin T or I and creatine kinase isoenzyme MB, and thus have a diagnosis of NSTEMI. The clinical diagnosis of myocardial infarction requires an integrated assessment of the history with some combination of indirect evidence of myocardial necrosis using biochemical, electrocardiographic, and imaging modalities.[@b9-ARYA-10-305]

Exclusion criteria were valvular heart disease, any type of surgery, and trauma during the prior month, cardiomyopathy, liver disease, renal failure, arthritis, malignant diseases, and other inflammatory diseases and oral anticoagulant therapy. Age, smoking habits, history of hypertension and diabetes, dyslipidemia, family history of IHD s and current medications were carefully ascertained. Body mass index was calculated as weight/height2 (kg/m2). In patients with acute myocardial infarction, the serum concentration of autoantibodies was measured during 3-5 days after admission. In patients with a history of unstable angina and CSA the measurements were done at admission time. Peripheral blood (4 ml) was collected from two groups, and the serum was separated and stored at −20 °C.

Current smoking habits were self-reported. The body mass index, seated systolic blood pressure (SBP)/diastolic blood pressure (DBP) in the upper arm, and the plasma glucose, serum lipids levels were measured after an overnight fast. The glucose and lipids (total cholesterol, high-density lipoprotein cholesterol and triglycerides) were measured enzymatically. Participants who were not taking lipid-lowering medications were classified as having dyslipidemia if their low-density lipoprotein (LDL) cholesterol concentration exceeded of 160 mg/dl. All participants treated with lipid-lowering drugs were classified as having dyslipidemia. Hypertension was defined as SBP ≥ 140 mmHg or DBP ≥ 90 mmHg and currently took antihypertensive medications. Diabetes was defined as fasting plasma glucose ≥ 126 mg/dl and currently taking anti-diabetic treatment.[@b9-ARYA-10-305],[@b10-ARYA-10-305]

Serum RF levels were measured by latex method. The serum levels of RF were quantitated using standard samples with known concentrations of the factor expressed as IU/ml, provided by the manufacturer. The normal range of RF has been reported to be \< 20 IU/ml. The serum levels of ANA were also measured using a commercial the enzyme-linked immunosorbent assay (ELISA) kits. The serum levels of ANA were quantitated using standard samples with known concentrations of antibodies provided by the manufacturers. The serum levels of ANA was expressed as a unit with a normal range of \< 1.2 U based on kits indicator.

Gensini score was calculated for each patient according to coronary angiography results. The score was computed by assigning a severity score to each coronary stenosis according to the degree of luminal narrowing and its geographic importance. Reduction in the lumen diameter, and the roentgenographic appearance of concentric lesions and eccentric plaques were evaluated (reductions of 25, 50, 75, 90, 99 percent, and complete occlusion, were given Gensini scores of 1, 2, 4, 8, 16, and 32, respectively). Each principal vascular segment was assigned a multiplier in accordance with the functional significance of the myocardial area supplied by that segment: the left main coronary artery × 5; the proximal segment of left anterior descending (LAD) coronary artery × 2.5; the proximal segment of the circumflex artery × 2.5; the mid-segment of the LAD × 1.5; the right coronary artery, the distal segment of the LAD, the postero-lateral artery, and the obtuse marginal artery ×1; and others × 0.5 (112).

Results were presented as mean ± standard deviation for quantitative variables (median and Interquartile range were reported for abnormal variables) were summarized by absolute frequencies and percentages for categorical variables. Logarithm transformed was used for abnormal variables. Continuous variables were compared using t independents sample t-test for normal variables and Mann-Whitney test for abnormal variables. Categorical variables were, on the other hand, compared using chi-square test or Fisher's exact test when more than 20% of cells with expected count of \< 5 were observed. To analyze the correlations of ANA and RF to Gensini score, we used Pearson correlation test. Regression test was used to determined relationship between ANA, RF and severity of coronary stenosis. Multiple linear regression used to control the effect of age and other confounder factors such hypertension, diabetes, hyperlipidemia, and smoking.

P \< 0.050 was considered as statistically significant. For the statistical analysis, statistical software SPSS for Windows (version 20.0, SPSS Inc., Chicago, IL, USA) was used.

Results
=======

The mean of age was 56.37 ± 10.75 and 60.0 ± 10.53 in CSA and ACS group, respectively. [Table 1](#t1-ARYA-10-305){ref-type="table"} shows baseline characteristics in study population. Pharmacological treatment by Aspirin and statins are more prevalent among CSA group (P \< 0.001). Then the Gensini scoring system was introduced to evaluate the severity and extent of coronary stenotic lesions. The mean serum levels of RF, ANA and Gensini score in study groups are demonstrated in [table 2](#t2-ARYA-10-305){ref-type="table"}. The median and isolated thoracic aortitis serum levels of RF in CSA group 3.0 (1.0-5.0) IU/ml were significantly higher than ACS group 3 (1.0-8.0) IU/ml, P = 0.589). Pearson correlation test for RF, ANA and Gensini score showed ANA is positively correlated with Gensini score (r = 0.247 and P = 0.004), but no significant correlation has seen between RF and Gensini score (r = −0.001 and P = 0.994) (data not shown). After adjusting for confounders such as age, hypertension, diabetes, hyperlipidemia and smoking multiple linear stepwise regression analysis showed ANA remained independently associated with Gensini scores in ACS group (B = 0.471, P \< 0.001) so could be consider as a predictor for coronary artery disease severity ([Table 3](#t3-ARYA-10-305){ref-type="table"}).

Using multivariate regression analysis for all collected variables, we demonstrated that Gensini scores were significantly associated with ANA ([Figure 1](#f1-ARYA-10-305){ref-type="fig"}).

Discussion
==========

Our results appear to show ANA could be considered as a strong predictor for coronary artery disease. Our results showed an association between RF in male patients with a history of CSA. Moreover, we found that as this study was conducted in a relatively small population, and the correlation was not very strong. However, if the results are confirmed in large studies,[@b7-ARYA-10-305],[@b8-ARYA-10-305],[@b11-ARYA-10-305],[@b12-ARYA-10-305] the present findings may provide new insights into the physiological roles of RF and ANA in atherosclerosis.

Previous study which carried out by Chang et al. showed RF is present in up to 15% of elderly subjects and may arise through polyclonal B cell activation due to infectious organisms or by antigen-driven proliferation of B cells associated with autoimmune diseases, including rheumatoid arthritis.[@b13-ARYA-10-305] He demonstrated as RF is strongly associated with rheumatoid arthritis so it is associated with increased cardiovascular morbidity and mortality, the increased risk in their study population is unlikely to be due to active rheumatoid arthritis or its treatment.[@b14-ARYA-10-305] Other studies have reported that higher level of RF is an independent risk factor for CAD in men from the general population.[@b15-ARYA-10-305] Our result is the same as that reported by Edwards et al.[@b16-ARYA-10-305] They investigated whether the presence of RF was associated with an increased risk of coronary artery disease among a population of elderly men and women in the Hertfordshire Cohort Study. They found that RF was associated with an increased likelihood of coronary artery disease in men (odds ratio = 3.1, 95% confidence interval 1.7-5.4, P \< 0.001), but not in women. RF appears to cause direct tissue damage in RA as a component of immune complexes via activating the complement system.[@b17-ARYA-10-305] It may cause damage to the endothelium in a similar manner in IHD. The presence of immunoglobulins and complement components has been demonstrated in atherosclerotic plaques providing evidence for immune complex reactions.[@b18-ARYA-10-305] Indeed autoantibody productions are conditions strongly associated with RA. A few autoantibodies including anti-oxidized (ox LDL), RF, anti-cyclic citrullinated peptides, ANA, anticardiolipin antibodies are considered autoimmune factors associated with atherosclerosis in autoimmune disease, as well as in the general populations.[@b19-ARYA-10-305] In the conventional view, the antigen-antibody reaction is prone to enhance inflammation and results in exacerbation of atherosclerosis.

According to previous studies the RF and ANA are likely to play an important role in atherogenesis, but our result showed that these factors cannot be used as precipitating factor of ACS. However, these factors are not acute inflammatory factors and present in chronic inflammatory disease. Indeed the initiation of the atherosclerotic process can occur early in life,[@b20-ARYA-10-305] and these auto-antibodies may play role in the initiation of the atherosclerotic process. In the some study association between ANA and IHD was unclear.[@b21-ARYA-10-305]

***Limitation***

The present study is limited by its cross-sectional nature and small size population, so we could not evaluate outcome measures. This study strength using Gensini score to evaluate the extent and severity of coronary stenotic lesions.

Conclusion
==========

RF and ANA is likely to play an important role in atherogenesis, but our result showed that Higher serum levels of ANA in patients with IHD may be considered as independent risk factors for ACS.
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![Linear regression analysis to demonstrate relationship between anti-nuclear antibodies and (log transformed) Gensini scores ACS: Acute coronary syndrome; CSA: Chronic stable angina; ANA: Anti-nuclear antibodies](ARYA-10-305f1){#f1-ARYA-10-305}

###### 

Baseline characteristics in study population

  Variable                      ACS             CSA            P
  ----------------------------- --------------- -------------- ----------
  Age (mean ± SD)               56.37 ± 10.75   60.0 ± 10.53   0.046
  Body mass index (mean ± SD)   25.16 ± 3.92    25.60 ± 3.80   0.494
  Hypertension \[n (%)\]        26 (37.7)       28 (40.0)      0.779
  Hyperlipidemia \[n (%)\]      14 (20.0)       28 (40.0)      0.010
  Diabetes mellitus \[n (%)\]   23 (32.9)       23 (32.9)      \> 0.999
  Smoking \[n (%)\]             33 (47.1)       30 (42.9)      0.610
  FH \[n (%)\]                  32 (45.7)       27 (38.6)      0.392
  Statin use \[n (%)\]          12 (17.1)       34 (48.6)      \< 0.001
  Aspirin use \[n (%)\]         35 (50.0)       55 (78.6)      \< 0.001

Chi-square, t test; SD: Standard deviation; ACS: Acute coronary syndrome

CSA: Chronic stable angina; FH: Familial hypercholesterolemia

###### 

Rheumatoid factor (RF) and Gensini score in study population

  Variable                                                  ACS                 CSA                P
  --------------------------------------------------------- ------------------- ------------------ -------
  RF (IU/ml)[\*](#tfn3-ARYA-10-305){ref-type="table-fn"}    3.00 (1.0-5.0)      3.0 (1.0-8.0)      0.589
  ANA (IU/ml)[\*](#tfn3-ARYA-10-305){ref-type="table-fn"}   0.28 (0.2-0.4)      0.4 (0.3-0.6)      0.001
  Gensini                                                   25.70 (13.0-42.5)   26.0 (15.7-58.0)   0.209

Median (interquartile range);

Mann-Whitney test; ACS: Acute coronary syndrome; CSA: Chronic stable angina RF: Rheumatoid factor; ANA: Anti-nuclear antibodies

###### 

Relationship between rheumatoid factor (RF) and anti-nuclear antibodies (ANA) with Gensini score (log transformed) in study population

  Study groups   Crude    Adjusted model                                            
  -------------- -------- ---------------- ------- ------- -------- ------- ------- ----------
  ACS            -0.073   0.55             0.400   0.001   -0.102   0.880   0.505   \< 0.001
  CSA            -0.020   0.87             0.037   0.767   -0.034   0.797   0.013   0.922

Adjusted model: For controlling the effect of age and other confounder factors such hypertension, diabetes, hyperlipidemia and smoking we used multiple linear regression; RF: Rheumatoid factor; ANA: Anti-nuclear antibodies; ACS: Acute coronary syndrome; CSA: Chronic stable angina
